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There are still many patients with diabetes mellitus (DM) with uncontrolled 
blood sugar levels. Self-care was needed to control blood glucose levels. 
The aim of this study was to analyze the relationship between diabetes 
self-care management and blood sugar levels in type 2 DM (T2DM) 
patients. This study was used a correlational design. Data was collected 


from the Internal Medicine Polyclinic of William Booth Hospital Surabaya. 
The dependent variable was blood glucose and the independent variable was 
Keywords: diabetes self-care management. The 99 respondents were selected using the 
purposive sampling technique. The inclusion criteria were patients with 
T2DM, the ages between 45-and 64 age years old. We used the summary of 
diabetes self-care activities to assess self-care management and blood sugar 
Self-care level was measured using a capillary blood glucose test. Chi-square was 
used to calculate the relationship between diabetes self-care management 
and blood glucose level. This study showed that most of the respondents 
with good diabetes self-care management had good blood sugar levels and 
there was a significant relationship between diabetes self-care management 
and blood sugar levels among T2DM patients (p<0.05). Increasing diabetes 
self-care management among T2DM patients was required to control blood 
glucose levels. 
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1. INTRODUCTION 

Diabetes mellitus (DM) is still a worldwide problem [1], and it was increased in developing 
countries [2]. Diabetes is a chronic condition due to elevated blood glucose levels due to the pancreas cannot 
produce insulin inadequate [2]. The insulin function was to regulate blood sugar. In addition, there are still 
many patients with DM with uncontrolled blood sugar levels. This condition is triggered by genetic and 
lifestyle factors or poor diabetes self-care management. Poor diabetes self-care management has an impact 
on increasing blood sugar levels [3]. 

Data shows that globally in the worldwide there are 425 million people or 8.8% of people who are 
estimated to suffer from DM. This situation is estimated to increase to 629 million people in 2045. 
Meanwhile, the number of people with DM in the Asia Pacific region in 2017 was 
159 million people and is also expected to increase by 15% or around 183 million people in 2045 [4]. 
Indonesia is ranked 6th out of 10 countries with the highest number of people with DM. There were 10.3 
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million people suffering from DM in 2017. The prevalence of DM in Indonesia increased to 2.0% from 1.5% 
among those aged >15 years old. While in East Java province, people with DM have increased every year, 
especially in Surabaya City. 

The factor that influences high blood glucose levels in patients with DM is poor diabetes self-care 
management [5]. Diabetes self-care management refers to patient management disease, consisting of 
medication adherence, diet, physical exercise, blood glucose control, foot care, and smoking cessation [6]- 
[8]. Self-care management enables people to prevent, recognize, and manage the disease. This condition is 
diminished long-term complications, increase on health outcome, quality of life, as well as well-being [9], [10]. 

Previous studies mentioned that diabetes self-care management can control blood sugar levels and 
also reduce the risk factor for complications among people with DM [9], [10] Understanding the relationship 
between diabetes self-care management and blood glucose level can be used as evidence for future 
intervention. Based on the background, the aim of this study was to analyze the relationship between 
diabetes self-care management and blood sugar levels in type 2 DM (T2DM) patients. 


2. METHOD 

This study was used a correlational design. Data were collected in October-December 2021 at the 
Internal Medicine Polyclinic of William Booth Hospital Surabaya. The dependent variable of this study was 
blood glucose and the independent variable in this study was diabetes self-care management. 

The population in this study was all T2DM. The total sample in this study was 99 respondents. The 
respondents were selected using the purposive sampling technique. The inclusion criteria of this study were 
patients with T2DM, the ages between 45-and 64 age years old, and the exclusion of criteria in this study 
were patients who disagree to join this study and have complication such as diabetic foot ulcer (DFU). The 
data was collected using self report questionnaires. The demographic questionnaire was used to obtain 
information about age, gender, education, and occupation among respondents. The summary of diabetes self 
care activities was used to assess self-management in T2DM patients. The questionnaire was developed by 
Toobert and Glasgow and had good reliability with Cronbach alpha: 0.74 [11]. The summary of diabetes self 
care activities (SDCAS) had 15 items. The dimensions of this questionnaire were diet, physical exercise, 
blood glucose monitoring, taking medication, foot care, and smoking status. The score ranges from 0 (0 
days) to 7 (seven days). Blood sugar level was measured using capillary blood glucose test [12]. Equipment 
used includes lancet, test strip, and glucometer. Blood glucose is measured in mg/dL (milligrams per 
deciliters), normal range between 110 to 180 mg/dL. We used an observation sheet to document the results 
of blood sugar levels. 

The procedure of this study was granted by ethical clearance No. 09/STIKES-WB/ETIK/X/2021 
from Stikes William Booth Surabaya, Indonesia. The data was collected after obtaining permission from the 
director of William Booth Surabaya, Indonesia. Respondents who agreed to join in this study must signed 
the informed consent. The questionnaire was delivered to respondents and they are allowed to withdraw after 
reading the questionnaire. All data were keyed ini SPSS. Descriptive statistic was used for all variables. 
Chi-square was used to calculate the relationship between diabetes self-care management and blood glucose 
level, with statistical significance (p< 0.05). 


3. RESULTS AND DISCUSSION 

Table 1 showed the demographic characteristic of respondents. Most of the respondents were 56-65 
years old (63.6%), male (57.6%), graduated from senior high school (42.4%), and unemployed (60.6%). 
Table 2 showed distribution of diabetes self-care management. Most of respondents has good diabetes self- 
care management (54.5%), followed by moderate (36.4%) and low diabetes self-care management (9.1%). 
Table 3 showed that most of respondents has good blood glucose level (60.6%). Table 4 showed that the 
correlation between diabetes self-care management and blood glucose level. There were 94.4% respondents 
who have good diabetes self-care management tend to have good blood glucose level. The statistical 
significance values showed that there was correlation between diabetes self-care management and blood 
glucose level. 

This study showed that most of the respondents had a good diabetes self-care management was 
developed from the self-care theory by Dorothea Orem [13]. One of the factors that influence diabetes self- 
care management is knowledge about diabetes. It refers to diet, physical activity, blood glucose control, and 
footcare [14]. Good knowledge will increase self-efficacy to perform self-care management, especially for 
glycemic control [15]. Health education for T2DM patients is needed to control blood glucose and 
preventing complications. This study also exhibited that most of the respondents have normal blood sugar 
levels. Hyperglycemia occurred when the blood glucose level more than 125 mg/dl while fasting and more 
than 180 mg/dl for two hours postprandial [16]. 
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Table 1. Demographic characteristic of participants 
Characteristic Total participants 
Frequency (n) Percentage 


Age (years old) 


46-55 36 36.4 
56-65 63 63.6 
Gender 
Female 42 42.4 
Male 57. 57.6 
Education 
Out of school 3 3.0 
Elementary 18 18.2 
school 
Junior high 24 24.2 
school 
Senior high 42 42.4 
school 
Bachelor 12 12.1 
degree 
Occupation 
Unemployed 60 60.6 
Self-employee 9 9.1 
Private sector 24 24.2 
Civil servant 3 3.0 
Labors 3 3.0 


Table 2. Frequency distribution of diabetes self-care management 


Diabetes self-care management Frequency (f) Percentage 
Low 9 9.1 
Moderate 36 36.4 
Good 54 54.5 
Total 99 100 


Table 3. Frequency distribution of blood glucose level 
Blood glucose Frequency (f) Percentage 


Low 39 39.4 
Good 60 60.6 
Total 99 100 


Table 4. Correlation between diabetes self-care management and blood glucose level 
Blood glucose level 


Diabetes self-care management Low Good Total 
%o f h f %o 
Low 9 100% 0 0.00% 9 100% 
Moderate 27 75% 9 25% 36 100% p-value 0.000 


Good 3 5.56% 51 94.44% 54 100% 


This study showed that most of the respondents with good diabetes self-care management had good 
blood sugar levels and there was a significant relationship between diabetes self-care management and blood 
sugar levels among T2DM patients. High blood sugar level can cause acute and serious long term 
complication [17]. diabetes self-care management is required to control blood glucose level among T2DM. 
diabetes self-care management refers to medication adherence, diet, physical exercise, blood glucose control, 
foot care, and smoking status [6]-[8]. 

One of management to control blood glucose level was dietary carbohydrate, it had effect on blood 
glucose level [18]. Previous study mentioned that low carbohydrate intake had effect to reduce blood sugar 
level among T2DM patients [19], [20]. Further, eating habits also had effect on metabolic syndrome and 
blood glucose level [21], [22]. 

Exercise is one of strategy in diabetes self-care management. It can control blood glucose levels 
and enhance insulin sensitivity [23]. Previous study also mentioned that physical exercise such as yoga can 
control glucose level among pregnant women with gestational DM [24]. Prescribed medication adherence is 
part of diabetes self-care management to control blood sugar. Many patients difficulty to follow the 
recommendation treatment [25]. Previous study mentioned that that there was a relationship between 
medication adherence and blood glucose levels [26]. Medication adherence in self-care is needed to prevent 
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complication. Self-monitoring is also required in diabetes self-care management. Self-monitoring includes 
blood glucose controlling, foot care, and measuring body weight [27]-[29]. Self-monitoring can reduce 
complications, such as diabetic foot ulcer [30]. In addition, smoking cessation also become strategy to 
control blood glucose level and prevent complications [31]. Some limitations in this study were considered, 
such as duration of disease and comorbid. Further study is needed to consider these cofounding factors. In 
addition, longitudinal study was needed, because this study used cross sectional design. Nevertheless, this 
study proved that there was a significant relationship between diabetes self-care management and blood 
sugar levels among T2DM patients. 


4. CONCLUSION 

This study showed that most of the respondents with good diabetes self-care management had good 
blood sugar levels and there was a significant relationship between diabetes self-care management and blood 
sugar levels among T2DM patients. Increasing diabetes self-care management among T2DM patients was 
required to control blood glucose level, such as medication adherence, diet, physical exercise, blood 
glucose control, foot care, and smoking cessation. 


REFERENCES 

[1] S. S. K. Reddy, “Health outcomes in type 2 diabetes,” International Journal of Clinical Practice, Supplement, no. 113, pp. 46-53, 
2000. 

[2] World Health Organization, “Diabetes,” 2021. https://www.who.int/news-room/fact-sheets/detail/diabetes. (accessed: Jan 21, 
2023). 


[B] D. M. Zulman, A.-M. Rosland, H. Choi, K. M. Langa, and M. Heisler, “The influence of diabetes psychosocial attributes and self- 
management practices on change in diabetes status,” Patient Education and Counseling, vol. 87, no. 1, pp. 74-80, Apr. 2012, doi: 
10.1016/j.pec.2011.07.013. 

[4] N. H. Cho et al., “IDF Diabetes Atlas: Global estimates of diabetes prevalence for 2017 and projections for 2045,” Diabetes 
Research and Clinical Practice, vol. 138, pp. 271-281, Apr. 2018, doi: 10.1016/j.diabres.2018.02.023. 

[5] A. Alodhayani et al., “Association between self-care management practices and glycemic control of patients with type 2 diabetes 
mellitus in Saud Arabia: A cross —sectional study,” Saudi Journal of Biological Sciences, vol. 28, no. 4, pp. 2460-2465, Apr. 
2021, doi: 10.1016/j.sjbs.2021.01.047. 

[6] Z. Bonger, S. Shiferaw, and E. Z. Tariku, “Adherence to diabetic self-care practices and its associated factors among patients with 
type 2 diabetes in Addis Ababa, Ethiopia,” Patient Preference and Adherence, vol. Volume 12, pp. 963-970, Jun. 2018, doi: 
10.2147/PPA.S 156043. 

[7] V. Mogre, N. A. Johnson, F. Tzelepis, J. E. Shaw, and C. Paul, “A systematic review of adherence to diabetes self-care 
behaviours: Evidence from low- and middle-income countries,” Journal of Advanced Nursing, vol. 75, no. 12, pp. 3374-3389, 
Dec. 2019, doi: 10.111 1/jan.14190. 

[8] L.I. Solberg, “Diabetic Patients Who Smoke: Are They Different?,” The Annals of Family Medicine, vol. 2, no. 1, pp. 26-32, Jan. 
2004, doi: 10.1370/afm.36. 

[9] A. N. Long and S. Dagogo-Jack, “Comorbidities of Diabetes and Hypertension: Mechanisms and Approach to Target Organ 
Protection,” The Journal of Clinical Hypertension, vol. 13, no. 4, pp. 244-251, Apr. 2011, doi: 10.1111/4.1751- 
7176.2011.00434.x. 

[10] A.A. Lee, J. D. Piette, M. Heisler, M. R. Janevic, and A.-M. Rosland, “Diabetes self-management and glycemic control: The role 
of autonomy support from informal health supporters,” Health Psychology, vol. 38, no. 2, pp. 122-132, Feb. 2019, doi: 
10.1037/hea00007 10. 

[11] D. J. Toobert, S. E. Hampson, and R. E. Glasgow, “The summary of diabetes self-care activities measure: results from 7 studies 
and a revised scale.,” Diabetes Care, vol. 23, no. 7, pp. 943—950, Jul. 2000, doi: 10.2337/diacare.23.7.943. 

[12] T. K. Mathew and P. Tadi, “Blood Glucose Monitoring.” StatPearls [Internet], 2020. [Online]. Available: 
https://www.ncbi.nlm.nih.gov/books/NBK555976/. (accessed: Jan 21, 2023). 

[13] V. D. Sousa and J. A. Zauszniewski, “Toward a Theory of Diabetes Self-Care Management,” Journal of Theory Construction & 
Testing, vol. 9, no. 2, pp. 61—67, 2005. 

[14] C. Formosa and R. Muscat, “Improving Diabetes Knowledge and Self-Care Practices,” Journal of the American Podiatric 
Medical Association, vol. 106, no. 5, pp. 352-356, Sep. 2016, doi: 10.7547/15-071. 

[15] F. A. Amer, M. S. Mohamed, A. I. Elbur, S. I. Abdelaziz, and Z. A. Elrayah, “Influence of self-efficacy management on 
adherence to self-care activities and treatment outcome among diabetes mellitus type 2 Sudanese patients,” Pharmacy Practice, 
vol. 16, no. 4, p. 1274, Dec. 2018, doi: 10.18549/PharmPract.2018.04.1274. 

[16] Mi. Mouri and M. Badireddy, “Hyperglycemia.” StatPearls [Internet], 2021. [Online]. Available: 
https://www.ncbi.nlm.nih.gov/books/NBK430900/. (accessed Jan 21, 2023). 

[17] R. Balaji, R. Duraisamy, and M. P. Santhosh Kumar, “Complications of diabetes mellitus: A review,” Drug Invention Today, vol. 
12, no. 1, pp. 98-103, 2019. 

[18] T. M. S. Wolever, “Carbohydrate and the Regulation of Blood Glucose and Metabolism,” Nutrition Reviews, vol. 61, no. suppl_5, 
pp. S40-S48, May 2003, doi: 10.1301/nr.2003.may.S40-S48. 

[19] E. C. Westman, W. S. Yancy, J. C. Mavropoulos, M. Marquart, and J. R. McDuffie, “The effect of a low-carbohydrate, ketogenic 
diet versus a low-glycemic index diet on glycemic control in type 2 diabetes mellitus,” Nutrition & Metabolism, vol. 5, no. 1, p. 
36, Dec. 2008, doi: 10.1186/1743-7075-5-36. 

[20] L.-L. Wang et al., “The Effect of Low-Carbohydrate Diet on Glycemic Control in Patients with Type 2 Diabetes Mellitus,” 
Nutrients, vol. 10, no. 6, p. 661, May 2018, doi: 10.3390/nu10060661. 

[21] A. Bener et al., “Effect of ramadan fasting on glycemic control and other essential variables in diabetic patients,” Annals of 
African Medicine, vol. 17, no. 4, p. 196, 2018, doi: 10.4103/aam.aam_63_17. 


Int J Public Health Sci, Vol. 12, No. 3, September 2023: 1165-1170 


Int J Public Health Sci ISSN: 2252-8806 O 1169 


[22] 
[23] 


[24] 


[25] 


[26] 


[27] 


[28] 


[29] 


[30] 


[31] 


J. Yoshida, E. Eguchi, K. Nagaoka, T. Ito, and K. Ogino, “Association of night eating habits with metabolic syndrome and its 
components: a longitudinal study,” BMC Public Health, vol. 18, no. 1, p. 1366, Dec. 2018, doi: 10.1186/s12889-018-6262-3. 

A. Sampath Kumar et al., “Exercise and insulin resistance in type 2 diabetes mellitus: A systematic review and meta-analysis, 
Annals of Physical and Rehabilitation Medicine, vol. 62, no. 2, pp. 98—103, Mar. 2019, doi: 10.1016/j.rehab.2018.11.001. 

S. Youngwanichsetha, S. Phumdoung, and T. Ingkathawornwong, “The effects of mindfulness eating and yoga exercise on blood 
sugar levels of pregnant women with gestational diabetes mellitus,” Applied Nursing Research, vol. 27, no. 4, pp. 227-230, Nov. 
2014, doi: 10.1016/j.apnr.2014.02.002. 

R. Khan and K. Socha-Dietrich, “Investing in medication adherence improves health outcomes and health system efficiency: 
Adherence to medicines for diabetes, hypertension and hyperlipidaemia,” OECD Health Working Papers, no. 105. pp. 1—40, 
2018. doi: 10.1787/8178962c-en. 

L.-K. Lin, Y. Sun, B. H. Heng, D. E. K. Chew, and P.-N. Chong, “Medication adherence and glycemic control among newly 
diagnosed diabetes patients,” BMJ Open Diabetes Research & Care, vol. 5, no. 1, p. e000429, Jul. 2017, doi: 10.1136/bmjdrc- 
2017-000429. 

J. J. Eva et al., “Self-Care and Self-Management Among Adolescent T2DM Patients: A Review,” Frontiers in Endocrinology, 
vol. 9, Oct. 2018, doi: 10.3389/fendo.2018.00489. 

N. Almutairi, H. Hosseinzadeh, and V. Gopaldasani, “The effectiveness of patient activation intervention on type 2 diabetes 
mellitus glycemic control and self-management behaviors: A systematic review of RCTs,” Primary Care Diabetes, vol. 14, no. 1, 
pp. 12-20, Feb. 2020, doi: 10.1016/j.pcd.2019.08.009. 

P. K. Dahal and H. Hosseinzadeh, “Association of health literacy and diabetes self-management: a systematic review,” Australian 
Journal of Primary Health, vol. 25, no. 6, p. 526, 2019, doi: 10.1071/PY19007. 

L. Coffey, C. Mahon, and P. Gallagher, “Perceptions and experiences of diabetic foot ulceration and foot care in people with 
diabetes: A qualitative meta-synthesis,” International Wound Journal, vol. 16, no. 1, pp. 183-210, Feb. 2019, doi: 
10.111 1/Awj.13010. 

D. Campagna ef al., “Smoking and diabetes: dangerous liaisons and confusing relationships,” Diabetology & Metabolic 
Syndrome, vol. 11, no. 1, p. 85, Dec. 2019, doi: 10.1186/s13098-019-0482-2. 


p 


BIOGRAPHIES OF AUTHORS 


Erika Untari Dewi © EJ > was graduated from doctoral degree, Faculty of Public 
Health, Universitas Airlangga, Surabaya. She pursued Bachelor of Nursing at Universitas 
Airlangga, Surabaya and is currently working on School of Nursing, Stikes William Booth, 
Surabaya, Indonesia. She can be contacted at email: erika.untari.dewi-2018 @fkm.unair.ac.id. 


Ni Putu Widari © E] BS © is a lecturer at Stikes William Booth Surabaya. She is a nurse 
and her research interest was community and family nursing. She can be contacted at email: 
putu.widari@ yahoo.com. 


Nursalam © f I> is Professor at Faculty of Nursing, Universitas Airlangga, Surabaya. 
Research Interests are Nursing Management, Basic and Medical Surgical Nursing, Critical 
Nursing. He can be contacted at email: nursalam @ fkp.unair.ac.id 


The relationship between diabetes self-care management ... (Erika Untari Dewi) 


1170 O ISSN: 2252-8806 


Mahmudah © EJ I> is a lecturer at Public Health Faculty, Universitas Airlangga, 
Surabaya, Indonesia. Her research Interest was Biostatistic. She can be contacted at email: 
mahmudah @fkm.unair.ac.id. 


Esti Yunitasari © EJ I> is a lecturer at Faculty of Nursing, Universitas Airlangga, 
Surabaya. Her research interest were maternity and pediatric nursing. She can be contacted at 
email: esti-y @fkp.unair.ac.id 


Yohana Fransiska Ning Susiana O EJ BS & is a nurse at William Booth Hospital Surabaya. 
She pursued her bachelor degree in nursing at Stikes William Booth Surabaya. He can be 
contacted at email: jf.nings @ gmail.com. 


Int J Public Health Sci, Vol. 12, No. 3, September 2023: 1165-1170 


